Development of amphiphilic gamma-PGA-nanoparticle based tumor vaccine: potential of the nanoparticulate cytosolic protein delivery carrier.
Nanoscopic therapeutic systems that incorporate biomacromolecules, such as protein and peptides, are emerging as the next generation of nanomedicine aimed at improving the therapeutic efficacy of biomacromolecular drugs. In this study, we report that poly(gamma-glutamic acid)-based nanoparticles (gamma-PGA NPs) are excellent protein delivery carriers for tumor vaccines that delivered antigenic proteins to antigen-presenting cells and elicited potent immune responses. Importantly, gamma-PGA NPs efficiently delivered entrapped antigenic proteins through cytosolic translocation from the endosomes, which is a key process of gamma-PGA NP-mediated anti-tumor immune responses. Our findings suggest that the gamma-PGA NP system is suitable for the intracellular delivery of protein-based drugs as well as tumor vaccines.